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[gift] :oftfii7^3-7 • 31-^ tr—. fo-8 
8 8 ± 9 fig s ft, y ^-^/uaWfr^fc* L 

[fflffifc] 7;3-7 (Hum i c o 1 a) RtCJIU 
LT#**te*1>-:/ h *y > y v 
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[i] *tvh*^i?VAftK 

(1) 5c£#*ffl : C6 5. 0 5%, H4. 2 5%, O 
3 0. 7 0% 

(2) ; CnH^O,, 

(3) #^4 : 5 7 2 (SS^fE^**^* h/HCfc 
5) 

(4) It***: (a] D 27 + 2 0° 

(5) 9^iMfkWSL^-<9 J-)V*?) :0i|; 

(6) «i^M»8Mx^'<^ hA- mMSeSmm : H2& 

(7) ttKCftN-SlMfftt: *9/-*>* 

(8) iggte, K& 4M4<Z>ES'J ; »tttt 

(9) : ^fefc* . 
[2) ^Vh^yi^BfeK 

(1) 7n^##Ht : C 6 5 . 0 2%, H4. 2 4%, O 
3 0. 74% 

(2) «5S#*5£ : C 3l H 24 O xl (flKWMB*"*.* h/W 

(3) : 5 7 2 (m$MtoyXX'<* bMCX 
3) 

(4) HJBt«: (a) D 27 + 4 8 8° 

(5) ^HM*^* h/V- (**y-/Mf>) :E15(C 

(6) Ivu (Egtt^lRf) : 06t£ 

(7) ^ ^ / — A\ 

(8) ®M±, *»tt©B»J : HSJtt 

(9) «KttK:«&{»^ 

C3) ^f-^h^vs^cws 

(1) 5c*$HlHS : C6 5. 0 3%, H4. 2 5%, O 
3 0. 7 2% 

(2) m&fttt : Cg^O^ <KS5W)HB*-i* h/l/ 
fciS) 

(3) SH^ft : 5 7 2 (iSS#»i|B-7 h/H£«fc 
5) 

(4) ItMXA: C«) D 27 +4 0 4° 

(5) mtrnmL*^* : ®9\c 

(6) **M|RlR;*<<* (EJfifc^iif*) : 01 0 



(7) SUtfcW+SSWttry^y-^ 

(8) Sfctt, ?tta>K9J:*tttt 
(9) 

(4] ^MfVhdf/^VDfcJf 

( 1 ) 5cMi#*fffi : C 6 5 . 0 3%, H 4 . 2 6%, O 
3 0. 71% 

(2) ittt^A: c 31 h 24 o h m&mrnx*** h& 

(3) : 5 7 2 (iBMMMfr*';*;*'** h/WCi 
5) 

(4) Jfcfc**: [a] p 27 + 2 2 4° 

(5) h/W (**y-/Kf») :I13 

(6) as*M*»JRX'>i* h/W '(Bttftft*?) : B 1 4 

(7) «BHc#i-5*jWt;/^y-^ 

(8) J&Stt, «te % ^fttOESiJ : HSH4 

(9) fefttttt ; 

(5) Wy^^yv'yEfel 

(1) 5cifi##HI : C 6 5. 0 1%, H4. 2 5%, O 
3 0. 7 4% 

(2) : c 31 h m o u (M^mm^t 

(3) : 5 7 2 (iS^B^r**^ hMO. 
5) 

(4) itifetg: to) D 27 + 2 5 8° 

(5) JK^KlR^^^ h/W :I1 7 

(6) ^HKlR^^^ h/l/ (E£fl:&3R>t») :01 8 

(7) Jg^C*H-5^#1± : 

(8) «St4, ftt©ESiJ : 

(9) fejtttft : ftfift* 

8*LT#*1MC*1fVh*/$;vA«>«> ^Vh* 
^VDfeW*3iO?/*fctt*f-v h^/i^EfeKSrS 
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3— y-Jc^tf— . FO-8 8 8 (Humicola 
sp. FO-8 8 8 FERM P-13 160) tfc 

•ft. *f y h*y^DM*5J;tf/ifci4*f y h 

[|f*«5] «fcfe4fc*7§3-9 -at**-. FO- 
8 8 8-e*>5»*9[4BB«iO|S4» - 

[00 0 1] 

Uffflft+fyh*yyyA, B, C> D**J:t//* 

So 

[0 0 0 2] 

iff. ^y^y, u-y y-ei^y. 9tf-n$/K«jW£ 

[0 0 0 3] 

9, rjxfeteftbstta^i/^^AjB^asttrv^ 

*»W<0BttWt* ±l5(0«A^e>. 3B»#»tt<D= 

B1££S# Lfc a ^ ^ l> A L r #»4JS*» «:«« 
"t5fce>r&S 0 
[0 0 0 4] 

tt^KSitLr^rfflrfca. *»we>«:, se^ssaik: 
tfc = ^ ^ AiRijcsft Lr 

JIW*i^^fe*lijr^<«*o«F*«r»t, ^y 
^yjBtt<o = ^^^AlBASrK»^*fcur, IRfeft 

mAFm^±®^b^liLy k cFO-8 8 8ffi*0^*« 

Lfc 0 



[0 0 0 5] fc^r, tt#*4fcd^Si=^^^^Aett 

"t* S^RSr^y h^y^y (Xanthoquino 
din) A4Mt, ^tyh^/^Bftl, *f-yh* 

*y^E4Mttt«*±<»fe*urv^v^t^b, * 
fyh^r^yyAtef, *tyh*;s?yB«t, 
yh*;yycw, *ify h^y^yDfegfcitf* 
f-yF^r/yyEfef («t, »*it*tyh*/y 

a»a»5ftjLK:S^r3^$ftfct>m?&or* &is<z>$> 

h*y^yB»flt, *tyh*/^yc«R, *f-yb 
*y ^^DiM[*5j:tf/*fctt^v h*y -yyE^s 
^6>45»J:9»tt*bfc**vh*/^yA, B. c. 
Dfcitf/* fctt**y h*/yyEWtt«ttt5t) 

[0006] jEfc, :7*=i-?*fcjiu * 

fyf^^yAftf, ^rfyh^/^yBftS, 
yf^y^ycftl ^fyh^/^yDftf^it;/ 

»&»Sr«f»*c«f$t lt®Sftl:^ty F^r/^yAfe 
ft *tyf*;yyB(tt, ^yh^^yc* 

/s?vEft«*»8f*L», S*«W^^rfyh^y 
^yAM, *fyh*;^yBfti, ^tyF^r/^ 
yc«if. *ty h^y^yDftWitf/tfctt^t 
y h^y^yE»Sf*«at"*r t*««i:i-s^y 
h^y^yA. b. c, D*j±w/4fcwt*i»"^ h*y 
^^E«w©«3Kfe*lttt"ra h<DVhz> 0 
[0 0 0 7] *^^tyh^;^yA«, *ify 
h^r/^yBfef, ^tyf^y^ycM, wyh 

^WttttSriE^a i: ft© 1 43 0 r *>5. 

[i) ^fyh^^yAftg 

( 1 ) tg*#*HB :C 6 5. 0 5%, H 4 . 2 5%. O 
3 0. 7 0 % 

(2) C 31 H 2 ^O xl 
(3) 

tttMK 5 7 2. 1 3 1 7 

mmm 572. 1324 

(4) jtisate* Co] D 27 +2o° (c=o. 1;** 
y — 

(5) js^SBKiR^^h/uiT-feh^hy/u^rass 

3 2, 2 7 9. 3 7 8 nmftfiMW«lRg^^ 
•To 

(6) **MfB»lR*^* W^: CCl 4 8«fcJ:S*0^ 
K»R^^ h/l/fil2 2l;i^»0r&9, 1 7 8 3. 1 
7 5 2. 1 6 0 5 cm^teRMffc^rl-S. 
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(7) mi\z*trz®M& -/k 

(i o) g^m*qi^-<^ hyu : 0 

0, 4 0 0MH8, NMR*^ h p p< Sr^tl^ft 



fflv^ra^^^JJ^/^^^g4 I -eaa^L^ 1 H-NMR^^lg! 

[0 0 0 8] 
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c- 


2 


8 3. 


9 9 


c- 


3 


80. 


7 2 


c- 


3 -OH 






c- 


4 


2 1. 


9 7 


c- 


5 


2 7. 


5 5 


c- 


6 


17 5. 


3 0 


c- 


6 -OH 






c~ 


7 


3 9. 


3 4 


c- 


8 


19 3. 


2 1 


c- 


9 


10 5. 


7 1 


c- 


1 0 


15 8. 


5 2 


c- 


1 0-OH 






c- 


1 1 


116. 


0 4 


c- 


1 2 


14 7. 


7 0 


c- 


1 3 


110. 


2 8 


c- 


1 4 


15 7. 


5 2 


c- 


1 5 


16 8. 


6 5 


c- 


1 6 


5 3. 


7 5 


c- 


1* 


19 5. 


3 4 


c- 


2' 


13 2. 


2 5 


c- 


3' 


12 1. 


1 1 


c- 


4' 


14 8. 


3 1 


c- 


5' 


12 4. 


3 3 


c - 


6' 


16 1. 


4 2 


c- 


6 ' -OH 






c- 


7' 


115. 


0 1 


c- 


8' 


18 2. 


8 9 


c- 


8' -OH 






c- 


9' 


10 6. 


5 0 


c- 


10' 


188. 


9 3 


c- 


1 I* 


3 7. 


8 4 


c- 


1 2* 


13 1. 


3 1 


c- 


13' 


13 2. 


8 7 


c- 


14' 


49. 


9 5 


c- 


1 5' 


3 9. 


0 3 


c- 


16' 


2 2. 


1 1 



[0009] [2] *n->h*/v>^Bmw 

(1) 7G*#*Ht: C6 5. 0 2%, H4. 2 4%, O 
3 0. 7 4 % 

(2) C^H^On 
(3) 

ffglfi 5 7 2. 1 3 1 7 
HftHI 5 7 2. 1 3 1 7 



4. 8 3 OMd,J=7. 0,7.0 ) 

2. 3 6 (2H, m) 

2. 5 4 (1H, m) 

2. 6 0 (1H, m) 



2. 9 3 (2H, d, J=17.0 ) 

3. 1 2 



12.00 (1H, s) 



6.15 (1H, s) 



3. 75 (3H, s) 



7. 5 8 (1H, d, J=1.0) 
7. 0 8 (1H, d, J=L0) 
11.68 (1H, s) 



14. 80 (1H, s) 



4. 7 7 (IB. dd, J=6.2,0.1) 

6. 4 8 (1H, dd, J=8.4,6.2) 

6. 6 9 (1EL dd, J=8.4,0.1) 

2. 9 1 (1H, d, J=17.0) 

3: 0 8 (lfl, d, J=17.0) 

2. 45 (3H, s) 

(4) Jfclfofe* [a] D 27 + 4 8 8° (C=0. 1, * 
9/ — fr*) 

(5) #ftUW&*^9YA>\T±Y~YV^-(*m'&- 
Lfc^ffiBftiR*-^ h/Hlg] 5 fc^ril 0 t?*> 9 , 2 
26. 273, 3 3 3 n mttiftfc^ttfcKiRffi*** 

"fo 

(6) h/U: CCl 4 (a^MMt 
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b/WiB6IC^iI0^*>!K 1 7 3 5, 1 6 8 
0, 1 6 0 5, 1 5 6 5 cm- l ICKiR»Sr*1-5 0 

(7) mi\Ztt-tZ®M& : 

(8) g&ffi, 4>CI: : Mttt 
(9) 

(i o) h^:^yryxL-4 o 



0, 4 0 0MH8, NMR^hn^^Htlftl 

C-NMRttH8K«-t-iiO-e*>a, X> 7k**3iW« 

[0 0 10] 
[3c2] 
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1 H^h 


C — 2 


8 5. 


3 9 






C - 3 


7 1. 


7 3 


4. 


4 5 (H dd, J=12.3,4.9) 


C - 3 —OH 










C — 4 


2 3. 


8 7 


2. 


13 ( 1 H, m) 








2. 


2 4 (1H, m) 


C- 5 


2 7. 


7 1 


2. 


7 0 (2H, m) 


C-6 


17 8. 


7 3 






C-6 —OH 






1 3. 


95 (1H, 5) 


C — 7 


10 1. 


6 0 






C- 8 


18 6. 


6 7 






C-9 


10 5. 


6 8 






C-10 


16 0. 


2 4 






C-10 -OH 






1 1. 


0 9 ( 1 H, s ) 


c- 1 1 


1 1 3. 


7 2 


6. 


14 (1H, s ) 


C- 1 2 


1 46. 


7 9 






C- 1 3 


114. 


8 0 






C-14 


154. 


9 8 






C- 1 5 


16 8. 


9 1 






C- 1 6 


53. 


2 9 


3. 


7 4 (3H, s) 


C-1 


19 5. 


4 6 






C- 2 ' 


13 2. 


2 5 






C- 3 ' 


1 2 1. 


0 9 


7. 


5 7 (1H, s) 


C-4' 


147. 


6 5 






C — 5 


124. 


3 5 


7. 


0 8 (1H, s) 


C- 6 ' 


16 1. 


2 0 






C- 6 ' —OH 






1 1. 


4 (1H, s) 


C- 7 ' 


1 14. 


0 0 






C- 8 ' 


1 8 1. 


7 4 






C-8* -OH 






1 4. 


9 3 (1H, s) 


C- 9 ' 


10 6. 


8 8 






C-10' 


18 9. 


8 8 






c-i r 


3 8. 


94 


4. 


8 6 (1H, d, J=6. 2) 


C-1 2' 


1 3 1. 


4 5 


6. 


5 4 OH, dd, 1=8.3,6.2 ) 


C-1 3' 


13 2. 


3 9 


6. 


6 9 01 d. 1=8.3) 


C-14' 


50. 


0 0 






C-15' 


3 9. 


3 3 


2. 


9 3 01 d, J=17.0 ) 








3. 


0 4 (IB, d, J=17.0 ) 


C-1 6' 


2 2. 


0 6 


2. 


4 5 (3H, s) 



[0011] [3] ^-frVh^r/^Cttjr 

( 1 ) 7cMftVrU : C 6 5 . 0 3%, H4. 2 5%, O 
3 0. 7 2 % 

(2) C 31 H 24 O iX 
(3) 

tUMS 5 7 2. 1 3 1 7 
5 7 2.1 3 1 6 
(4) fcjfefeg [a) D 27 +4 0 4° (C-0. 1, * 
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( 5 ) 3R*»»1R*'<* h A- : Tir b = h y /U^-CjUS 
Lfc^SBKfl*;*^ h/^«ia9^rffl!9-Cfcl9, 2 
30, 273, 335n mf+5fitC««tft«:»JRte*:Sr* 
-To 

(6) h/U: CCl 4 ««fcJ:5!StfWB 
RiR*^ h/uttHl 0 0"CS> 9* 1 7 3 5, 

1 6 8 0, 1 6 0 0, 1 5 70 cm~ 1 |CTOffiFSr*-r 



n zMc^S-cfc* 

(8) igStt. Hfc& (H±:99HM9: 

(9) ttffl£R:*&&* 

do) ^asft***'** h/v:^yryxL-40 



0. 4 0 0MH8, NMR7^ h* t—f&ZMtl 

l3 C-NMRf4Bl 2U:*fii9-C*5. X, Tkli&J: 

[0 0 12] 
[*3] 
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i 




C — 2 


83. 95 








G— 3 


66. 84 


4. 27 OB, dd, I=3.9,L9) 


C — 3 —OH 












C — 4 


2 3. 0 0 


1.91 (lfl, dddd, 1=14. 0,12.0, 










6.8, 


1.9) 








2.12 (lfl, ddd, KL4.0, 6.8, 










3.9) 




C-5 


24. 41 


2.38 (lfl, dd, J=20.0, 6.8) 








2. 81 OH, ddd, J=20.0, 12.0, 










6.8) 




C — 6 


17 9. 


7 9 








C — 6 —OH 






1 3. 


9 (1H, s) 


C- 7 


10 0. 


1 4 








C-8 


18 6. 


6 6 








C-9 


10 5. 


0 8 








C— 1 0 


15 8. 


7 0 








C- 1 0 —OH 






1 1. 


9 3 


(1H, s) 


C-1 1 


116. 


5 3 








C— 1 2 


14 6. 


5 0 








C — 1 3 


110. 


4 1 


6. 


0 7 


(1H, s) 


C — 1 4 


15 6. 


1 3 








C-1 5 


17 0. 


9 5 








C — 1 6 


5 3. 


4 9 


3. 


6 9 


(1H, s) 


C— 1 


19 5. 


5 2 








C — 2 ' 


13 2. 


2 1 








C — 3 ' 


12 0. 


9 7 


7. 


5 6 


(lfl, d, J=1.0) 


C- 4 


14 7. 


5 2 








C— 5 


12 4. 


3 2 


7. 


0 7 


(1H, d, J=1.0) 


C- 6 ' 


16 1. 


4 1 








C- 6 ' -OH 






1 1. 


6 9 


(1H, s) 


C— 7 ' 


115. 


1 0 








C- 8 ' 


18 2. 


7 6 








C-8 ' —OH 






1 4. 


8 0 


(1H, s) 


C- 9 ' 


10 6. 


49 








C- 1 0* 


189. 


0 7 








c-i r 


37. 


85 


4. 


79 


(1H, dd, J=6.5, 












1.0) 


C-1 2* 


1 3 1. 


44 


6. 


47 


(1H, dd, J=8.3, 












6.5) 


C-1 3' 


132. 


73 


6. 


66 


(lfl, dd, J=8.3 












1.0) 


C-14* 


5 0. 


0 1 








C-1 5' 


3 8. 


9 3 


2. 


88 


(lfl, d, J=17.8) 








3. 


04 


(IH, d, J=17.8) 


C-1 6' 


2 2. 


06 


2. 


45 


(3H, s) 



[0013] [4] ^MJ-Vhdf-yi^D** ~ (1) xmfWm-. C 6 5. 0 3%, H4. 26%, O 
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3 0. 7 1% 

(2) : C^H^O^ 

(3) £*fi: 

th^g 5 7 2. 1 3 1 7 
HSflffl 5 7 2. 1 3 1 9 

(4) Hdfe** Ca] D 27 +2 2 4° (C = 0. 1,^ 

(5) ss^sbkir;*^ h/u : r-fe h - hy^t-esis 

230, 273, 335n mttffilC««W4«lR«*& 

(6) fS^SBKiR;*^ hA-: CCl 4 ^iS*^SBK4R 
h^ttB 1 4 KStl 9 tfc 9 v 1 7 3 5 , 1 6 

8 5, 1 6 0 5. 1 5 7 0 cm- 1 JCjRiR*S:*-r5 0 



(7) :r*/-/K 

(8) *tt*>B3iJ : §§gH4 

(9) ttft&R; Jteft* 

(i o) hy>: /^yryxL-4 o 

0. 400MH8, NMR*^* hn^-^fctftWl 

1 5 Kis-ra 9 -e* o % 9 / -/mm^vm^ Lit 

[0 0 14] 

Ii4] 
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n C^7h 






1 Hv7 h 


C— 2 


8 4. 


4 1 








C— 3 


7 1. 


8 2 


4. 


2 5 


(IB, dd, J=12.5, 5.0) 


C - 3 —OH 












C-4 


2 3. 


8 5 


2. 


0 5 


(IH, m) 








2. 


1 4 


(1H, m) 


C — 5 


2 7. 


5 8 


2. 


6 6 


(2H, m) 


C- 6 


178. 


32 








C- 6 -OH 






1 3. 


8 (IH, s) 


C- 7 


10 1. 


1 8 








C- 8 


18 6. 


4 2 








C- 9 


105. 


0 9 








C- 1 0 


158. 


5 5 








C- 1 0-OH 






1 1. 


8 0 


( l H, s ) 


C- 1 1 


116. 


0 0 








C- 1 2 


147. 


0 2 








C- 1 3 


1 1 0. 


4 5 


6. 


1 3 


(IH, . s) 


C-14 


15 7. 


1 0 








C- 1 5 


169. 


7 8 








C- 1 6 


5 3. 


3 5 


3. 


6 9 


(3H s) 


C- 1 


195. 


6 9 








C— 2 ' 


13 2. 


24 








C-3* 


12 0. 


9 7 


7. 


5 6 


(IH, s) 


C-4' 


147. 


56 








C-5 P 


124. 


36 


7. 


08 


(IH, s) 


C-6' 


16 1. 


4 1 








C-6' -OH 






1 1. 


7 2 


(IH, s) 


C-7' 


115. 


1 2 








C-8' 


18 2. 


7 6 








C-8' -OH 






14. 


8 2 


(IH, s) 


C-9' 


10 6. 


7 3 








C- 1 0' 


188. 


9 7 








c-i r 


3 7. 


9 0 


4. 


7 7 


(IE, d, J=6.5) 


C-12' 


13 1. 


6 0 


6. 


48 


(IE, dd, 1=8.0, 6.5) 


C-1 3' 


1 3 2. 


64 


6. 


6 6 


(IE, d, J=8.0) 


C-14' 


50. 


0 1 








C-1 5* 


3 8. 


9 8 


2. 


94 


(IE, d, J=18. 0) ! 








3. 


02 


(IE, d, J=18.0) 


C-1 6* 


2 2. 


0 8 


2. 


4 5 


(3H, s) 



2 5%. O 



[0015] [4] ^4^7?yE* 

( 1 ) ynMftVrW. : C 6 5 . 0 1%, H4 
3 0. 7 4 % 

(2) CaiH^O^ 
(3) 

H-fiLft 5 7 2. 1 3 1 7 
M 5 7 2. 1 3 0 1 
(4) ttttXft Ca] n 27 + 2 5 8° (C = 0. 1, ^ 



(5) *^KJR^^>^:T-ferh^fy/^-ea"js 

226, 274, 334n mftiSlC»Stt5tt»lR«*S: 

(6) **««iR:*'<* M': CCl 4 jg«E^J:S*^« 

h/^ttai 8ic*"ra9-e*)9, 1735, 

1680, 1605, 1 5 6 5 c m^^KKff Sr^-f 
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So 

(7) )M£OT£IMftt: *9/-fi', ^*/-/K 

(8) iggtt. iwsu *te<oeau : mmt 

(9) ^fftttt:|i£»* 

(10) «JBtft*«^^^ h;U:/^7yXL-4 0 



0> 4 00MH8, NMR7^ hn A— ftttl^tl 

[0 0 16] 
[£5] 
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"CS^h 






1 Hi/y h 


C — 2 


8 4. 


6 3 








C — 3 


6 6. 


9 1 


4. 


4 8 


(1H, dd, J=4.0, 1.9) 


C- 3 —OH 












C-4 


2 2. 


9 6 


2. 


0 5 


(1H, m) 








2. 


1 8 


(1H, ddd, J=6.5, 4.0) 


C-5 


24. 


45 


2. 


3 8 


(1H, dd, J=19.5, 7.0) 








2. 


8 5 


(1H, ddd, J=19.5, 12.0 












7.0) 


C- 6 


18 0. 


42 








C- 6 -OH 






1 4. 


1 0 


(1H, s) 


C- 7 


100. 


1 8 








C-8 


186. 


8 3 








C-9 


1 0 5. 


6 0 








C- 1 0 


16 0. 


3 9 








C- 1 0-OH 






1 1. 


2 7 


(1H, s) 


C-1 1 


1 1 3. 


9 6 








C- 1 2 


146. 


54 








C- 1 3 


1 1 4. 


2 5 








C-14 


15 3. 


80 








C- 1 5 


17 0. 


9 3 








C- 1 6 


5 3. 


5 9 


3. 


7 6 


(3H, s) 


C- 1 ' 


19 5. 


44 








C- 2 ' 


132. 


2 7 








C-3' 


12 1. 


0 8 


7. 


5 7 


(1H, d, J=1.5) 


C-4' 


147. 


7 8 








C-5' 


124. 


3 5 


7. 


0 9 


(1H, d, J=1.0) 


C-6" 


16 1. 


45 








C-6' -OH 






1 1. 


7 0 


(1H, s) 


C- 7 ' 


115. 


0 5 








C- 8 ' 


18 3. 


24 








C-8' -OH 






1 4. 


9 8 


(1H, s) 


C-9' 


10 7. 


0 0 








C- 1 0' 


18 8. 


4 6 








C-1 1* 


3 8. 


5 1 


4. 


7 9 


(1H, dd, J=6.5, 1.0) 


C-1 2' 


1 3 1. 


29 


6. 


49 


(1H, dd, J=8.0, 6.2) 


C-1 3' 


1 3 2. 


90 


6. 


6 9 


(lfl, dd, J=8.0, 1.0) 


C-14' 


49. 


98 








C-15' 


3 8. 


8 6 


2. 


9 5 


(IB, d, J=17.8) 








3. 


04 


(lfl, d, J=17.8) 


C-1 6' 


22. 


1 1 


2. 


45 


(3H, s) 



[00 17] Wyh^y^AftS, drf-^h*/^ 

vB^f, ^h^y^ycifef, *vyY*;Vy 



[0 0 18] *I*tt#7 l hf*7hP-^*i, 
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5~8 Omm, 2 5t, 1 4 Bffl) U 
«r#*fc»rt1-*. *«K*f*l3:<!^ 

©se&ft i 4 ~ i 7 m m-efeofc, fifnE<73-r-<r ©Jfcifi 

[0 0 19] *»*Ofea*fi&tt«»4 % ETF©» •)•?*> 

(1) £Wi&fi$5ffl : 8-3 2t. MS£Wi&£«£Bl : 
17~30t 

(2) ^WpHffiffl : 4-1 1, MS£WpH|Sffl : 5 
-8 

(3) £fttt©E9J : gfttt 
±EFO-8 8 8«MW»lO|«ttt 4 * 

St*S:7 5=-7 (Humi c o 1 a) JglCJg-fS— 8 
tttraSU 7$ =— 7 • ^fcT— • FO-8 8 8 tlft 
*ffi»(i7$=-7 •■x^f— . FO-8 8 8 

5. (FERM P-13160t) . 
[0 0 2 0] £*_L. ^fyh^/iJVAftf, Wsh 

*y$?vB4Mt, ^rtyF^y^ycftf, *-y-^h* 
y s?v D&Sfcts J; u^f - y h * y >- e m%*MM to 
v^M!Lfc#, *©-««rttttfc LT*¥±©tttt»± 

Xff N-y N' -=ho-N-=h ay?T—*J 

#«Ki:9**i-5iirtH*n©*J|-ea!>9» i©ip 

MCMU **>-h*y^VA^:fc.fcuMrf-vh*y 
s^BtoSt, *fyh*/i?yc«iS > ^-y-vh^yi? 

«fc8E*£*fc«act>*-P-i'h*y -yyfeftlltL 
[00 2 1] *»Mt*5V»TH:, jfe-f 7 5 
St, ^fyh^/'v'ycM, dr-y-yh^y s?vD<&jg 

*$ix5o **©a«te*5^-ctt» ii^rji«©«f«)Sfe!i5 



[0 0 2 2] r*t»t», &Si2Si LTtt, fcfc;ttf?> 
=»— ^y-fen— /W, 77^M, -r/Vf- — -v 
h-/K *Vn-*, #9:7 y 38 

©jgStt, anf*»ic»uro. i%~5%d5M*u 

7?;K, SfclCtt* **y-,MJ©T/l'=J 

So 

[0 0 2 3] iE^jgfc LTtt, «*.tfr>*-T, SflS 

tv*=?a, vi/mr^-t^ mstr>*-v 

A, $S^V*=?A$©£«&^&3^ri#8li&© 

tv^^^a^ds, mr, Nz-7?y, ft 

omit®). *Stt**^tt*©ilMh*, *UB*E*>5V* 

[0024] imtLTii, m^ti^mv viut, m 

fcrttuttn>jfcv\*. £©«©£**»*, 3e«Mfcfc-$t? 
J«t*«Hi:**KHEHU fc< KIHQfc&K&LftV* 

[0025] ^ttii^Si: 5 *fcttiijWf««f«4 t* 

»**^»*LV\ «S©pHlifei:x.tf5. 0~8. 
0-Ci>5^ 1«ttftiS-e«4IS:ff5©i J #*U\ 
ifigte2 0~4 OtUffV^S*, Mtt2 6.~3 2t 

(S*Kli2 7t#iS) tefifco©*»J:v\ ^«^r5 

*^©»^, ii*3~6 emamzfto t> 

[0 02 6] ctLe>©^J6afi&. ^ite©?K14. Jg*fi 

a***ir©«f*^ttffiffli-5a«c©ws^a5 

IMS, «R**i*£fcltv^5*-C , b«v\ 
[0 0 2 7] £©±5fcLT»bftfc***fcSWS;h, 

^r-y-vh^y^vcifea, ^vh^y^^DfeSt 
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%&£\c#mu ********* h*S*J>AlMt % 

[oo2 8] -rfcfet,, j&fcim. & 

«f, sis, nfe am, #aas«E^^5 

[0029] a±ic»^<fc*»wo**y h*y^yA 

»«03»IC«-T 5 £l 3 * ^ * Affittlcov *T ttKT© 
[0 0 3 0] aa*V$J*A£*H*4Mt 

(BHK-2 1JWJB) ±-C<Dfe»H»ftffl*. ^CP><0 
tf# : B*ftKE6F£*tS, 3 1, 5 9 2 
-5 9 6 (1 9 7 8¥) ) lCflltr«fiLfc*S*, 

0. 0 2m g/ml-efcofcp ft*5, *^fvh*;^ 

>E*Rtt. *£Wia-C**/NA^#-|fS3l6IIBJB (B 
HK-2 1tt) lC»tTtt^y yr '^7^ 
Pl#ffitt*^i-**, 0.0 2/x g/m l K&vv-c&fla 

[0 0 3 1] BEftiJIa^^^^WHWBI** 



1\ 0 . 0 2 /z g/m 1 S*-C«±IWI!SfcStea$B» 

ttfc. *^fyh*/^yA*f, *fyh*y^B 

[0 0 3 2] 
[0 0 3 3] 

f So 

nffiffa i 

5 0 0mlS5fi77^3(:^-^2. 0%, 
:***o. 2%. ^hyo. 5%. SHfr^**'** 

o. 05%, yy^i^y^Ao. 1%, 3*350. 1% 

*T*trfK««* (pH6. 0) loomi^au 1 

2 Hc-ei 5»iBJSft«BLfc. rwa»35*B»«R: 

£W£itfc:7:> 3-7 . oc*t>-. FO-8 88 (FE 
RM P - 1 3 1 6 0) 6&SlCTiiattlC 
glt> 2 7 < t:-e2 0P^^5^«LTSi§^$r# 
fc. 5 0 0m l§Hft77^3 3*lC-tJx-Ptb 

i/zL—Zxi—X 2. 0%, ^/V^-^l. 0%, 3 — v 

:/y#— l. o%, Sj^^o. 5%, yy^i 
#y*Ao. 1%, s^^ao. 3%, m^o. 

l%Sr^tf«ft*» (pH6. 0) lOOml^S 

U i2itti5MI^Sifc 0 rtt&WlteW) 

l^lml^iU 2 7t\ 7 0Mat5#«U 

[0 0 3 4] ^OJ^*« (30 0ml) SrS^fBLT 
±ff£K#K#tt, JLfcfcO. 2%!)y«fl«T, 

o. 2%y y^#4T, ^fi^r-fe hysrifflx.ram ' 

8 9. 3mg«r»fc. ^oa»«S:i2« (ODS) %<D 
0 2%yyi=8 : 2) *tyf^/^yAHi 

ftl lmg. ^fyh^^Bftll 7mg, 
h^/^CftS7 3mg, **yh*/SJyD4Mtl 

6 m g *5 iff^fy h ^>EW 2 m g tttl^tl 
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ntz 0 

[0035] mmm 2 

5 0 0ml tZft7773|c^3-7 2. 0 %, 

o. 05%, yv$i#y*Ao. i%, *350". 1% 

S:$tf»*»» (pH6. 0) lOOml^iiU 1 
lC£W£l£fc:7* =1-7 -:n*tf—. FO-8 8 8^ 

mfr^e^sic^at, 2 7 < C20^sir5«#Lra 

*g*$£#fc 0 Jfcvvc. 3 01 ig^-ig^flKl^- 
^n-;^. 0%, *1. 0%, 

yy^-i. 0%, 1^**0. 5%, yvRiay^ 

AO. 1%, ^;w>r>^o. 3%. ^0. l%Sr 
^trf£#«i& (pH6. 0) 20 1Srttii^ 12 It: 
-C2 0$MW, JISCSS Lfc. CWc±EO8WF«iR2 0 
OmUMU 2 7t:6 0IHiia!ll»«aiLfc. ^© 

(40. 2 % y ^»#&TJc: 1 8 1 <DStm=-7/H:to7LX 

[0 0 3 6] ttflcfcttO. 2%y >&#£Tl 81 <Z)7 



8. 5gSr»fc. r©ftftf3gS:^y*Wnvh 
/77>{- Wl:^Pn*M:MeOH) ic£ 
RV^ODSa«cfct5»|i^p-7h 
^77>f- (BRHHK* T-ferh^hy/W: o. 2%y;x 
K) KjWT, H>^;^Aftgl2 0mg, * 

tyh*y^Bft!ti8 5mg, *^h*ye?yc 

W75 5mg, ^F^/i;yDWl6 8mgfc 
[0 0 3 7] gffiffl 3 

»Jfi (BHK-2 1»B) ±-C©4tB*ffifflS:, 

: B*RBff£*II& 3 1,59 
2-5 9 6 (1 9 7 8?) fc*CT«teUfcl**fc«6 

[0 0 3 8] 

[*6] tta^S/^frABtt 



fc £ ft 


8 ffi (/ig/ml) 




**>MV3» B 
w>^;y> c 

D 

*-*>mv^> e 


SO. 02 S2. 0 
SO. 02 S2. 0 
SO. 02 S2. 0 

0.0 2 >0. 0 2 
SO. 02 S2. 0 
>0. 02 



tt^ibS^A**— *S*fcJS (BHK-2 lfttt) (C 

0. 0 2i*g/mnc*5^-cjteiia*ttr4B»e>ix* 

*^5/v^tt=i*i/^i>A|aWHtttB»6*ii', 0. 
[B 1 ] v MM ^^AWo^lMlJR^^^ h 



[B2] *+>h*Si?>AtoK<DftftimtUx<<* h 
A'tfibS. (cci 4 *) 

[0 3] ^rtyh^;^Afef^nFVilg» 

[114] ^yAWo^n hy«Bfi#l 

Wu-e*> 5 G (S^ * / -/HMD 
[05] **vh^/^vB»K<o#^M»KJR^^ h 

[B6] ^v>^y^yB*Ko#^»KJR^^ h 

A'-e&^o (cci 4 *) 

[17] ^fyh^/v?yBW^nhyiK» 
[B8] ^>h^/i>>B^S<oyu hy«8g*4 
[B9] ^*^f^/^c»*o«*M6KiR^^^ h 
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[bio] ^v^h^/yycmwiDmftffiBt&x^? 

h/VT-£>5 0 (CC1 4 *) 

[Bill h*;^cw©^n hy*B« 
[Hi 2] *f y h* / ^ycftf o^o h yttJ8«* 

[013] h*/^VD*lt«>*^l»»R^^^ 

[Hi 4] h*y^yD*«<?>#^j»KiR^^ 
J^"C*>3. (cci 4 *) 

[015] **^h*/5;yD4Mto^p fyWSi* 



mi 6] ^f-vh^f 

[01 7] ^Mfi'h* 
[01 8] ^>h^r 

h^-cfcs. (cci 4 

[II 9] ^rfy^ 

[020] ^fyh^f 



[01] 




[0 2] 




^Jj^Jj 2 * 00 L 1900 I 17 ^° I WOO I 1300 I 1 100 1 900 ! 650 cm-i 
3600 2800 2000 1800 1600 K00 1200 1000 800 
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[123] 



TTT"- 

78 



16 



14 



12 10 8 



1 ^ljLoiJLj^ 



i" i 

6 4 2 0 

PPM 



[04] 



ll I I I I 111 J 



ill 



I » ' |'H1MM»|I M | | I I. I M . ,., , . II] I | 

200 160 160 UO 120 100 80 60 40 20 0 



PPM 



[Bl 2] 



lull I III,! 



. 11 '" I " i n 



200 180 160 140 120 100 80 " 60 ' 'io' ""Vd J 

PPM 
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[B5] 




im7] 




[H8] 



220 200 



200 160 160 140 120 100 80 " "so" To 



20 . 0 
PPM 
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[H9] 

OA i 
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[014] 




4000 3200 



800 cnH 



[015] 




PPM 
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^^ 




imi 9] 



JJjul 



O « 1-1 10 9 J h \ • ■■■i"'-r 



1 1 1 1 1 1 1 1 I ■ ■ ■ 1 1 « I « • I 
2 1 0 
PPM 



[02 0] 



220 200 180 160 U0 



120 100 BO 60 40 20 6 

PPM 



(72)*W# (72) 38 W# S# 9 
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